Introduction

SOCE refers to a unique Ca
2+ entry route that is specifically activated by depletion of Ca 2+ from the endoplasmic reticulum (ER). Figure 1D ), as now documented by several groups in different types of neurons [4] [5] [6] [7] [8] . In fact, depletion of ER and cytoplasmic Ca 2+ is so fast that it partially occludes or masks thapsigargin-mediated ER Ca 2+ release ( Figure 1C ). This implies that SOCE, if present, should be at least partially activated by switching cells to zero [Ca 2+ extr ], and the difference in SOCE magnitude between thapsigargin-treated and control cells is expected to be reduced. Aggravating this problem, store content in neurons appears to be activity-dependent [9, 10] , and stores may be partially depleted in resting cells [10] . Finally, further confusion arises from the lack of a systematic control experiment that probes Ca 2+ entry in store-replete neurons. Taken together, these observations highlight that the observed Ca 2+ influx in neurons may no longer be directly correlated to store content, arguably the best evidence for a causal relationship between store depletion and Ca 2+ entry. of the Ca 2+ addback assay comprises Ttype or low voltage-activated calcium channels. T-type channels are activated by small depolarizations of the plasma membrane, near the resting membrane potential. They are thus likely to be partially active during the Ca 2+ addback protocol, even in 'silenced' neuron cultures. Even so, their involvement in Ca 2+ entry is almost never investigated. The nSOCE field is now beginning to use blockers of neuronal activity, but there remains an abundant literature on nSOCE with no reported use of these inhibitors. We need to stress here that, although we feel the use of these inhibitors is warranted, they limit the analysis of SOCE to a silenced network, and may thus not reflect the activity of this Ca 2+ entry route in all physiological states [10] . In addition, VGCC blockers can, at high doses, interfere with CRAC channels and should therefore be used with caution. Finally, SOCC blockers are often used to further probe the origin of Ca 2+ influx. The lack of specificity of these drugs is, however, notorious and they cannot be used (in isolation) to infer the presence of SOCE in neurons.
These two pitfalls have a compounding effect -the difficulty of isolating SOCCmediated Ca 2+ entry is exacerbated by the lack of compelling evidence linking store depletion to Ca 2+ influx. These limitations question the validity of the Ca 2+ add-back assay in the nervous system.
The Variability and Magnitude of nSOCE A survey of the nSOCE literature reveals a great deal of variability within a single neuronal cell type. SOCE responses in both cortical and hippocampal neurons (arguably the best studied cell types for SOCE) vary from negligible [5, 11] , to relatively weak [4, 9, 12] , to levels approaching SOCE activity in non-neuronal cells [6, 13, 14] . The caveats associated with SOCE detection undoubtedly contribute to these discrepancies, but it is also possible that this variability arises from cell-tocell differences in SOCE activity. Although rarely mentioned, the fraction of unresponsive neurons can be high ( Figure 1C ). SOCE may also depend on the activation state of a neuron [9, 10] , or perhaps even on its activity history, which may considerably vary from one cell to the next. Finally, nSOCE may be spatially heterogeneous [14] . There appears to be, therefore, an inherent cell-to-cell variability that further complicates the analysis of nSOCE, particularly if it is measured in a limited number of individual cells.
Time will tell if nSOCE holds up to scrutiny. Surprisingly, more than 10 years after the discovery of the SOCE components, no functional evidence has yet been reported for a role of Orai in nSOCE, while there is an ongoing controversy about the involvement of STIM in this pathway [5, 13, 14] . Ignoring the contentious nature of nSOCE may divert us from possible SOCE-independent functions of the STIM and Orai proteins in the brain. Putting an end to this debate will require new imaging assays that monitor nSOCE in a large number of individual neurons without manipulation of [Ca
2+
extr ]. The recent development of optogenetic probes to activate SOCE may be an important step in this direction [15] .
